Many pharmaceutical products find their way into receiving waters, giving rise to concerns regarding their environmental impact. A procedure was proposed that enables ranking of the hazard to aquatic species and human health due to such products. In the procedure, hazard assessment is based on five of the pharmaceutical product's individual physico-chemical properties.
Materials and method

97
The general structure of the methodology is illustrated in Fig. 1 . The five criteria C 1 to C 5 are described in the text The parameters in P have different ranges and dimensions. Thus, each 136 parameter is normalized according to:
Here, C is the parameter to be normalized, and C min and C max are, respec- The kernel density estimation method was used to convert the discrete distance, defined as: 
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The expected value of u is given by:
Computation of Eq. (3) was performed using a Monte Carlo approach, in 209 which the C i and ψ i values were selected randomly from their respective dis-210 tributions, f i and g i , after which the utility, u, in Eq. (2) was calculated.
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By repeating this calculation many times (here, 10 5 ), we obtained the distri-
212
bution for u(P, W), the mean of which corresponds to the expected value.
213
Thus, from Eq. (3) the expectation, denoted by E(u(P, W)), was calculated 214 for each of the 58 pharmaceuticals, with the hazard ranking determined by 215 the values obtained.
216
As noted above, the experts ranked the pharmaceuticals according to Three sets of weights were tested in our approach: one giving priority 224 to protection of the aquatic environment, another assessing the hazard to 225 human health, and finally, one assigning equal weight to each criteria. Here,
226
we provide a means to compare the differences in the rankings obtained for can be formulated in many different ways and is here defined as:
where N is the number of substances in the list, d kl refers to the distance 233 between the rank value R of one substance in one set of weights (set number 234 k), to the other set of weights (set number l) (1 ≤ k ≤ n−1 and k+1 ≤ l ≤ n), 235 n being the number of different perspectives considered (here, n = 3). Thus,
236
d kl can be expressed as:
The Gini index given by Eq. (4) is by far the most frequently used index 238 in data dispersion studies (Cressie, 1991 
257
If one seeks to assess hazard for the environment then, as can be seen in 
297
The experts consulted in this study are considered as representative of the 298 DM population, so a study that would investigate the effects of pharmaceu- to the environment, the one that gets the lowest rank in the methodology 325 presented here is metoprolol, with a rank of 39 (Table 2 ). This suggests that 326 all substances ranked higher than 39 in our ranking are potentially hazardous 327 for natural ecosystems. 
Assume that the sets of weights have been ordered such that R l ≥ R k , then
After simplification we get:
In the sum n k=1 R k (2k − 1 − n), the factor of 2k − 1 − n is:
• negative for k < (n + 1)/2 if n odd, k < (n + 2)/2 if n even, and,
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• positive for k ≥ (n + 1)/2 if n is odd, k ≥ (n + 2)/2 if n is even. Camacho-Munõz, D., Martín, J., Santos, J., Aparicio, I., Alonso, E., 2010. Valcárcel, Y., González Alonso, S., Rodríguez-Gil, J., Gil, A., Catalá, M., 
